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Experimental 

Crystal data 

C4oH 32 N 2 
M, = 540.68 
Monoclinic, C2/c 
a = 22.994 (14) A 
b = 8.676 (5) A 
c = 18.652 (18) A 
/3 = 124.084 (4)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008a) 
T min = 0.985, T m „ = 0.987 



Refinement 

R[F 2 > 2a(F 2 )] = 0.059 

wR(F 2 ) = 0.211 

S = 1.16 

2857 reflections 



V = 3082 (4) A J 
Z = 4 

Mo Ka radiation 
/x = 0.07 mm~' 
T = 296 K 

0.23 x 0.21 x 0.19 mm 



10667 measured reflections 
2857 independent reflections 
1596 reflections with / > 2o(I) 
R iM = 0.031 



193 parameters 

H-atom parameters constrained 
A/w = 0.23 e A~ 3 
Apmh>= -0.20 e A~ 3 



Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.006 A; 
R factor = 0.059; wR factor = 0.21 1 ; data-to-parameter ratio = 14.8. 

The title compound, C40H32N2, has crystallographic twofold 
rotation symmetry, with two C atoms lying on the axis. The 
dihedral angle between the two benzene rings of the 4-phenyl- 
2,6-dimethylphenyl group is 35.74 (17)°. The acenaphthene 
ring makes an angle of 76.93 (11)° with the benzene ring 
bonded to the N atom and an angle of 41.53 (13)° with the 
other benzene ring. 

Related literature 

The title compound was synthesized as an a-diimine ligand for 
use in Ni n -a-diimine olefin polymerization catalysts. For 
applications of metal-organic polymerization catalysts, see: 
Johnson et al. (1995); Killian et al. (1996); Popeney et al. (2005, 
2010, 2011). For a related structure, see: Lohr et al. (2011). 




Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 20086); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 20086); molecular graphics: 
SHELXTL (Sheldrick, 20086); software used to prepare material for 
publication: SHELXTL. 

We thank the National Natural Science Foundation of 
China (20964003) for funding. We also thank the Key 
Laboratory of Eco Environment-Related Polymer Materials 
of the Ministry of Education, Key Laboratory of Polymer 
Materials of Gansu Province (Northwest Normal University), 
for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FY2034). 
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(^-^-{(^^-[(S^-DimethylbiphenyM-y^iminolacenaphthen-l-ylideneJ-l^-dimethyM- 
phenylaniline 

J. Yuan, X. Xie, Y. Liu, C. Miao and J. Li 
Comment 

In recent years, a-diimine nickel catalysts have drawn wide-spread attention due to their high catalytic activity in ethylene 
polymerization (Johnson et al., 1995; Killian et al, 1996). It is well known that the ligand structure has significant influ- 
ence on the product properties and polymerization activities (Popeney et al., 2011; Popeney et al., 2010; Popeney et al, 
2005). In this study, we designed and synthesized the title compound as a bidentate ligand, and its molecular structure was 
characterized by X-ray diffraction. 

Experimental 

Formic acid (1 ml) was added to a stirred solution of acenaphthenequinone (0.25 g, 1.37 mmol) and 4-phenyl-2,6-dime- 
hylaniline (0.54 g, 2.74 mmol) in methanol (20 ml). The mixture was refluxed for 24 h, then cooled and the precipitate 
was separated by filtration. The solid was recrystallized from ethanol/dichloromethane (v/v = 8:1), washed and dried under 
vacuum. Yield: 0.55 g (74%). Anal. Calcd. for C40H32N2: C, 88.85; H, 5.97; N, 5.18. Found: C, 88.91; H, 6.03; N, 5.06. 
Crystals suitable for X-ray structure determination were grown from a solution of the title compound in a mixture of cyc- 
lohexane/dichloromethane (1:2, v/v) by slow evaporation. 

Refinement 

All hydrogen atoms were placed in calculated positions with C — H distances of 0.93 and 0.96 A for aryl and methyl type 
H-atoms, respectively. They were included in the refinement in a riding model approximation. The H-atoms were assigned 
(Tiso = 1.2 times U e q of the aryl C atoms and 1.5 times U ec , of the methyl C atoms. 



Figures 




Fig. 1. Structure of the title compound, with displacement ellipsoids drawn at the 30% prob- 
ability level. H-atoms have been excluded for clarity. The atom name suffix indicates sym- 
metry code (a): -x, y, -z + 1/2. 



(f)-iV-{(f)-2-[(3,5-Dimethylbiphenyl-4- yl)imino]acenaphthen-1-ylidene}-2,6-dimethyl-4-phenylaniline 

Crystal data 

C40H32N2 J F(000)= 1144 

M,. = 540.68 D x = 1 . 1 65 Mg m~ 3 

Monoclinic, C2/c Mo Ka radiation, X = 0.71073 A 

a = 22.994 (14) A Cell parameters from 3073 reflections 
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b = 8.676 (5) A 9 = 2.1-25.7° 

c= 18.652 (18) A n = 0.07 mm -1 

P= 124.084 (4)° T=296K 

V= 3082 (4) A 3 Block, red 

Z=4 0.23 x 0.21 x 0.19 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

tp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008a) 
r min = 0.985, T max = 0.987 
10667 measured reflections 



2857 independent reflections 

1596 reflections with / > 2c(7) 
^=0.031 

Qmax ~~ 25.5°, 0 m in ~~ 2.1° 

h = -27^27 

fc = -10-»10 
/ = -22^20 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.059 
wR(F 2 ) = 0.211 
S= 1.16 

2857 reflections 
193 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[o 2 (Fo 2 ) + (0.0705P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.23eA- 3 
Apmin = -0.20 e A~ 3 



3.4006.P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al ic-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U[ so *IU e0i 

CI 0.2760(2) 0.8437 (6) 0.7549(2) 0.1024 (15) 
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CI — C6 — C7 


120.4 (4) 


C5 — C6 — C7 


121.1 (4) 


C8 — C7 — C12 


117.9 (3) 


C8 — C7 — C6 


121.4 (3) 


CI 2 — C7 — C6 


120.8 (3) 


C9 — C8 — C7 


122.5 (3) 


C9 — C8 — H8 


118.7 


C7 — C8 — H8 


118.7 


C8 — C9 — CIO 


117.9 (3) 


C8 — C9 — C20 


121.3 (4) 


CIO — C9 — C20 


120.8 (3) 


Cll — CIO — C9 


121.0 (3) 


Cll — CIO — Nl 


121.2 (3) 


C9 — CIO — N 1 


117.3 (3) 


p 1 0 C 1 1 C 1 0 

v 1 u — V 1 1 — V 1 z 


1 1 8 Q (1\ 


pi A PI 1 P? 1 

v 1 U v 1 1 V--Z 1 


1914 fX\ 


pi 9 pi 1 P9 1 

1 z — V 1 1 — v^Z 1 


1 1 Q 7 (A\ 


pi 1 pi 7 p7 


121.7 (3) 


Cll — C12 — H12 


119.2 


P6 p 1 p? C3 


0 3 (ft) 


CI— C2— C3— C4 


-2.0 (8) 


C2— C3— C4— C5 


1.5 (8) 


C3— C4— C5— C6 


0.8 (7) 


C2— CI— C6— C5 


2.0 (7) 


C2— CI— C6— C7 


179.5 (4) 


C4— C5— C6— CI 


-2.5 (6) 


C4— C5— C6— C7 


180.0 (4) 


CI— C6— C7— C8 


-142.6 (4) 


C5— C6— C7— C8 


34.9 (5) 


CI— C6— C7— C12 


36.4 (5) 


C5— C6— C7— C12 


-146.1 (4) 


CI 2— C7— C8— C9 


-1.1 (5) 


C6 C7 C8 C9 


177.9 (3) 


C7— C8— C9— CIO 


-1.3(5) 


C7— C8— C9— C20 


179.9 (3) 


C8— C9— CIO— Cll 


3.2 (5) 


C20— C9— CIO— Cll 


-178.0 (3) 


C8— C9— CIO— Nl 


175.9 (3) 



C14 1 — C15— C16 


122.62(17) 


C14— C15— C16 


122.62 (17) 


pi 7* C\f\ P17 


127.3 (4) 


C17 1 — C16 — C15 


lib. i (2) 


C17 — C16 — C15 


116.3 (2) 


C18 — C17 — C16 


120.8 (3) 


C18 — C17 — H17 


119.6 


C16 — C17 — H17 


119.6 


C17 — C18 — C19 


122.3 (3) 


C17 — C18 — H18 


118.8 


C19 — C18 — H18 


118.8 


C14 — C19 — C18 


118.2 (3) 


C14 — C19 — H19 


120.9 


C18 — C19 — H19 


120.9 


C9 — C20 — H20A 


109.5 


C9 — C20 — H20B 


109.5 


H20A — C20 — H20B 


109.5 


C9 — C20 — H20C 


109.5 


H20A — C20 — H20C 


109.5 


H20B — C20 — H20C 


109.5 


Cll — C21 — H21A 


109.5 


Cll — C21 — H21B 


109.5 


14? 1 A P? 1 14? 1 R 


1 HQ ^ 


pii p?i i4?ip 


1 no s 


14? 1 A P?1 14? ir 


1 HQ <\ 


H2 1 B — C2 1 — H2 1 C 


109.5 


C13— Nl— C10 


122.7 (2) 


C21 Cll C12 C7 


179.6 (3) 


C8— C7— CI 2— Cll 


1.7 (5) 


C6— C7— CI 2— Cll 


-177.3 (3) 


Nl— C13— C14— C19 


4.2 (7) 


C13'— C13— C14— C19 


-178.1 (4) 


Nl— C13— C14— C15 


-176.1 (4) 


CB 1 - C13— C14— C15 


1.6 (4) 


C19— C14— C15— C14' 


179.1 (3) 


C13— C14— C15— C14' 


-0.65 (17) 


C19— C14— C15— C16 


-0.9 (3) 


C13— C14— C15— C16 


179.35 (17) 


C14 1 — C15— C16— C17 1 


0.5 (2) 


C14— C15— C16— C17' 


-179.5 (2) 


PI A 1 P1^ P1fi P17 


-179.5 (2) 


C14— C15— C16— C17 


0.5 (2) 


C17'— C16— C17— C18 


179.8 (4) 


C15— C16— C17— C18 


-0.2 (4) 


C16— C17— C18— C19 


0.1 (6) 


C15— C14— C19— C18 


0.8 (5) 
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C20— C9— CIO— Nl -5.3(5) 

C9— CIO— Cll— C12 -2.7(5) 

Nl— CIO— Cll— C12 -175.1 (3) 

C9— CIO— Cll— C21 177.9(3) 

Nl— CIO— Cll— C21 5.5(5) 

CIO— Cll— C12— C7 0.2(5) 



Symmetry codes: (i) -x,y, -z+1/2. 



C13— C14— C19— C18 -179.5 (4) 

C17— C18— C19— C14 -0.5 (6) 

C14— C13— Nl— CIO -1-7(7) 

C13'— C13— Nl— CIO -179.2(4) 

Cll— CIO— Nl— C13 -78.7(5) 

C9— CIO— Nl— C13 108.6 (4) 
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